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DETAILED ACTION 
Claim Objections 

Claims 6 and 9 are objected to because of the following informalities: 
Regarding claim 6, change "then" to -than-. Appropriate correction is required. 
Regarding claim 9, change "an silicon-on-insulator" to -a silicon-on-insulator- 



Claim Rejections - 35 USC §112 

Claims 1-20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Regarding claim 1, The term "substantially amorphized" in claim 1 is a relative 
term which renders the claim indefinite. The term "substantially amorphized" is not 
defined by the claim, the specification does not provide a standard for ascertaining the 
requisite degree, and one of ordinary skill in the art would not be reasonably apprised of 
the scope of the invention. For purposes of examination, said single crystalline 
substrate is prevented from becoming "substantially amorphized" when a dopant 
species is implanted in the sacrificial layer at a dosage that does not damage the crystal 
structure of the semiconductor substrate. 

Regarding claim 5, the phrase "using said sacrificial layer" is indefinite. It is 
unclear in what manner said sacrificial layer is to be used. (Attempts to claim a process 
without setting forth any steps involved in the process generally raises an issue of 
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indefiniteness under 35 U.S.C. 112, second paragraph: See MPEP:21 73.05 (q) ) Also 
note that a layer cannot form an implant. An implant can be formed in a layer. 

Regarding claims 6 and 15, the claim recites "wherein annealing for said halo 
implant is implemented at a greater temperature and for a longer duration than for said 
extension implant." However, no annealing step for said extension implant is previously 
claimed. For purposes of examination, any annealing for halo implant will be held to 
read over the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee et al. (US 6,620,668; hereinafter Lee). 

Regarding claim 1, Lee (figures 2-6 and related text) discloses a method for 
forming a semiconductor device (title: MOS transistor), the method comprising: 

defining a sacrificial layer (diffusion source layer 20) over a silicon substrate (10; 
col. 3 lines 55-56); 
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implanting said sacrificial layer with a dopant species (22 and 26; col. 4 lines 42) 
in a manner that prevents said single crystalline substrate from becoming substantially 
amorphized (col. 5 lines 1-5; see 112, 2"^^ rejection above); and 

annealing said sacrificial layer so as to drive said dopant species from said 
sacrificial layer into said single crystalline substrate (col.6, lines 14-21 and 28-31). 

Lee does not disclose that the substrate is a single crystalline substrate. 
However, MOS transistors were well known in the art to be formed of single crystalline 
substrates. As such, it would have been obvious to one of ordinary skill in the art at the 
time of the claimed invention to form the device of Lee on a single crystalline substrate, 
motivated by the improved conductive properties of such a substrate. 

Regarding claim 2, Lee (figures 2-6 and related text) discloses wherein said 
sacrificial layer is a dielectric layer further comprising an oxide layer col. 4 lines 5-6) 

Claims 3-8 and 11-17 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee as applied to claim 1 above, and further in view of Bulucea et al. (US 
2002/0074612; hereinafter Bulucea) 

Regarding claim 11, Lee (figures 2-6 and related text) discloses: 
defining said sacrificial layer (20) over a patterned gate stack (18) formed on said single 
crystalline substrate (col. 3 lines 50-66 and col. 4 lines 1-5) forming an implant (22 and 
26; col. 4 lines 42) by said implanting said sacrificial layer and said annealing said 
sacrificial layer (col.6, lines 14-21 and 28-31). 
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forming an extension implant (col. 6 lines 14-21 and lines 61-64) by additional 
implanting of sacrificial layer (col. 4 lines 43-48 and col. 5, lines 58-60) 

Lee does not explicitly disclose that the first implant is a halo implant and Lee 
does not disclose an additional annealing step for the extension implant. 

Bulucea (figures 16a-16m and related text) discloses forming a halo implant 
(184P, 180P, 182P; [0270]) but Bulucea forms the halo implant by a different method, 
namely by implanting through uncovered portions of the sacrificial layer 210 ([0243]) 
and annealing said sacrificial layer ([0297]-[0298]) in a single crystalline silicon 
substrate ([0216]) and forming an extension implant by additional implanting ([0239]) 
and annealing ([0272]). 

In view of such diclosure, it would have been obvious to one of ordinary skill in 
the art at the time of the claimed invention to have used the method in Lee to form halo 
implants because halo implants eliminate short channel effects transistors. Further it 
would have been obvious to use the method of Lee to form said implants because Lee's 
method prevents dislocations and provides a precise method of controlling doping 
concentration (Lee: col. 1 , lines 60-65) 

Further, it would have been obvious to one of ordinary skill in the art at the time 
of the claimed invention to have performed the additional annealing specific to 
extension implanting so that the extension implant is not unnecessarily subjected to the 
annealing conditions of the halo implant which may be greater than what is required for 
the extension implant. 
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Regarding claims 3 and 4, Lee (figures 2-6 and related text) discloses forming 
an implant (22, 26:col. 4 lines 34-48) wherein, in addition to said dopant species, said 
sacrificial layer is further implanted with a damage creating species (29) prior to 
annealing of said sacrificial layer (col. 5 lines 22) wherein said damage creating species 
further comprises indium (col. 5 lines 33-37). 

The difference between Lee and the claimed invention is that Lee does not 
explicitly disclose a halo implant. However, semiconductor devices are known in the art 
to commonly comprise halo implants. For instance, Bulucea (figures 16a-16m and 
related text) discloses forming a halo implant (184P, 180P, 182P; [0258], [0270]) in a 
single crystalline silicon substrate ([0216]), albeit by a different method than that of Lee. 

As such, it would have been obvious to one of ordinary skill in the art at the time 
of the claimed invention to have used the method in Lee to form halo implants as 
disclosed in Bulucea because semiconductors are commonly known to comprise halo 
implants and Lee's method prevents dislocation from occurring and allows for the 
doping concentration of impurities to be precisely controlled. (Lee: col. 1 lines 60-64). 

Regarding claim 5, Lee (figures 2-6 and related text) discloses the limitations 
outlined above further comprising forming an extension implant (col. 6 lines 14-21 and 
lines 61-64) using said sacrificial layer (col. 6, lines 5-14). 
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Regarding claim 6, Lee as modified by Bulucea discloses the limitations 
outlined above in the rejection of claim 5 including a halo region and an extension 
region. Lee discloses a single annealing step (col. 6 lines 14-32) and Bulucea further 
discloses wherein annealing for said halo implant ([0297]) is implemented at a greater 
temperature (1000-1 100°) and for a longer duration (time includes furnace anneal and 
RTA anneal [0297]-[0298]) than for said extension implant ([0272]: 540-560°; time 
includes only furnace anneal). 

Regarding claim 12, Lee (figures 2-6 and related text) discloses wherein said 
sacrificial layer is a dielectric layer further comprising an oxide layer (col. 4 lines 5-6) 

Regarding claims 13 and 14, Lee as modified by Bulucea discloses the 
limitations outlined above including formation of a halo implant and Lee further discloses 
that in addition to said dopant species, said sachficial layer is further implanted with a 
damage creating species (29) prior to annealing of said sacrificial layer (col. 5 lines 22) 
wherein said damage creating species further comprises indium (col. 5 lines 33-37). 

Regarding 15, Lee as modified by Bulucea discloses the limitations outlined 
above and Bulucea further discloses wherein annealing for said halo implant ([0297]) is 
implemented at a greater temperature (1000-1 100°) and for a longer duration (time 
includes furnace anneal and RTA anneal [0297]-[0298]) than for said extension implant 
([0272]: 540-560°; time includes only furnace anneal). 



Application/Control Number: 10/596,168 Page 8 

Art Unit: 2893 

Regarding claims 7 and 16, Lee (figures 2-6 and related text) discloses wlierein 
said sacrificial layer (20) further comprises an oxide layer (col. 4, lines 5-6) formed over 
a silicon substrate (col. 3 lines 55-56 and 65-66). 

Lee discloses the oxide layer has a thickness of 20-400 nm (200-4000 
angstroms, col. 4 lines 1-3), however Lee does not explicitly disclose the layer is formed 
at a thickness of about 15 to about 100 angstroms. 

It is known in the art that forming thinner diffusion layers would facilitate diffusion 
of dopants.. 

As such, it would have been obvious to one of ordinary skill in the art at the time 
of the claimed invention to have formed the oxide layer with a thickness of about 1 5 to 
about 1 00 angstroms so as to facilitate diffusion of dopants from said layer to the 
underlying semiconductor layer. Furthermore, it has been held that it is not inventive to 
discover the optimum or workable range of a result-effective variable within given prior 
art conditions by routine experimentation. (See MPEP 2144.05). Note that the 
specification contains no disclosure of either the critical nature of the claimed 
dimensions of any unexpected results arising there from. Where patentability is said to 
be based upon particular chosen dimensions or upon another variable recited in a 
claim, the Applicants must show that the chosen dimensions are critical. In re Woodruff, 
919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir.1990). 

Regarding claims 8 and 17, Lee discloses wherein a peak concentration of said 
dopant species is at about a middle of said oxide layer (col. 5 lines 48-57: impurity 
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concentration greater at 30 tlian at 34 or 28 and 30 is "middle" of oxide layer). Lee does 
not disclose that claimed peak concentration is a result of implantation energy; rather 
Lee discloses it is a result of implantation angle. However, it is known in the art that 
implantation energy affects dopant concentration. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the claimed invention to have 
selected implantation energy so as to locate peak concentration in desired area 
because implantation energy is an easily controllable variable. 

Regarding claim 20, Lee (figures 2-6 and related text) discloses wherein said 
dopant species comprises boron (B) (col. 4 lines 34-41). 

Claims 9-10 and 18-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee in view of Bulucea, as applied to claims 1 and 11 above, 
and further in view of Lee et al. (US 2004/0256647; hereinafter '647) 

Regarding claims 9 and 18, Lee discloses the limitations disclosed outlined in the 
rejections of claims 1 and 1 1 but does not disclose wherein said single crystalline 
substrate further comprises a silicon region of a silicon-on-insulator (SOI) device having 
a silicon thickness of less than about 100 angstroms. 

'647 discloses a finFET device with a halo implant ([0098]) wherein the SOI 
substrate consists of a single crystal silicon on an underlayer of insulating material 
([0039]) and silicon layer thickness is less than 100 angstroms (e.g. 50 angstroms; 
[0037]) 



Application/Control Number: 1 0/596,1 68 Page 1 0 

Art Unit: 2893 

As such, it would liave been obvious to one of ordinary skill in the art at the time 
of the claimed invention to have used the method of Lee to form a semiconductor 
device with the substrate of '647 because finFET devices afford better control over the 

depletion region as well as better control of crystal graphic distribution. 

Regarding claims 10 and 19, , Lee discloses the limitations disclosed outlined 
in the rejections of claims 1 and 11 , but does not disclose wherein said single crystalline 
substrate further comprises a silicon region of a field effect transistor (FET) device 
having a thickness of less than about 200 angstroms. 

'647 discloses a finFET device with a halo implant ([0098]) wherein the single 
crystal silicon substrate ([0039]) has a silicon layer thickness of less than about 200 
angstroms (50 -150 angstroms; [0037]) 

As such, it would have been obvious to one of ordinary skill in the art at the time 
of the claimed invention to have used the method of Lee to form a semiconductor 
device with the substrate of '647 because finFET devices afford better control over the 
depletion region as well as better control of crystal graphic distribution. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SHWETA MULCARE whose telephone number is 
(571 )270-5767. The examiner can normally be reached on Monday to Thursday 7:30 to 
5:00 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Davienne Monbleau can be reached on 571-272-1945. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retheval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



IS. Mulcare. / 
Examiner, Art Unit 4183 
Thursday, April 2, 2009 

/Davienne Monbleau/ 

Supervisory Patent Examiner, Art Unit 2893 



